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AMENDMENTS TO THE CLAIMS 
Please amend claims 1-4, 8-16, 19, 21-26, 28, 30 and 33 as follows. 

1 . (Currently amended) A laser apparatus comprising: 
a gain medium having first and second output facets; 

a reflector, said reflector and said second output facet defining an external 

cavity; 

an optical output assembly optically coupled to said second output facet; 

a first thermally conductive substrate, said gain medium and said optical 
output assembly mounted on said first thermally conductive substrate; 

a thermoelectric controller joined to said first thermally conductive 
substrate, said gain medium and said optical output assembly configured to be 
thermally controlled by said thermoelectric controller via thermal conduction 
through said first substrate; and 

said reflector pos i t i on e d r e mot el y from said th e rma ll y conduct i v e substrat e 
and sa i d thormoo l octr l G contro ll or mounted on a second substrate, said second 
substrate thermally isolated from said first thermallv conductive substrate and 
thermally controlled independentiv from said first thermally conductive substrate . 

2. (Currently amended) The laser apparatus of claim 1 , wherein said first 
thermally conductive substrate has a coefficient of thermal expansion matched to 
that of said gain medium. 
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3. (Currently amended) The laser apparatus^ of claim 1 . further comprising: 
a channel selector; 

a tuning assembly operatively coupled to said channel selector and 
configured to adjust said channel selector; and 

said channel selector and said tuning assembly positioned remotely from 
said first thermally conductive substrate. 

4. (Currently amended) The laser apparatus of claim 1 , further comprising a 
first collimating lens optically coupled to said first output facet, said first 
collimating lens mounted on said first thermally conductive substrate and 
configured to be thermally controlled by said thermoelectrical controller by 
thermal conduction through said first thermally conductive substrate. 

5. (Original) The laser apparatus of claim 1 , wherein said output assembly 
comprises a second collimating lens optically coupled to said second output 
facet. 

6. (Original) The laser apparatus of claim 4, wherein said optical output 
assembly further comprises and optical isolator, said optical isolator optically 
coupled to said second collimating lens. 

7. (Previously amended) The laser apparatus of claim 4, wherein said optical 
output assembly further comprises a fiber focus lens, said fiber focus lens 
optically coupled to said optical isolator and to an optical fiber. 
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8. (Currently amended) The laser apparatus of claim 1 , further comprising a 
thermistor operatively coupled to said first thermally conductive substrate and 
said thermoelectrical controller. 

9. (Currently amended) The laser apparatus of claim 1 , further comprising a 
grid etalon, said grid etalon mounted on said first thermally conductive substrate. 

1 0. (Currently amended) The laser apparatus of claim 4, wherein said optical 
output assembly further comprises a coarse spectrometer, said course 
spectrometer mounted on said first thermally conductive substrate. 

1 1 . (Currently amended) The laser apparatus of claim 1 , wherein said gain 
medium, said opfical output assembly, said first thermally conductive substrate 
and said thermoelectric controller are hermefically sealed in an inert atmosphere. 

1 2. (Currently amended) The laser apparatus of claim 1 , wherein said first 
thermally conductive substrate comprises a material selected from aluminum 
nitride, silicon carbide, and a silicon carbide/aluminum nitride alloy. 

1 3. (Currently amended) The external cavity laser apparatus of claim 3, 
wherein said r e fi e ctor, said channel selector and said tuning assembly are 
mounted on a said second substrate. 
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14. (Currently amended) An external cavity laser apparatus connprising: 

a gain medium having first and second output facets, said gain medium 
emittfRa to emit a first coherent beam from said first output facet along a first 
optical path and a second coherent beam from said second output facet along a 
second optical path; 

an end mirror positioned in said first optical path, said end mirror and said 
second output facet defining an external cavity; 

an optical output assembly positioned in said second optical path; 

a first thermally conductive substrate, said gain medium and said optical 
output assembly mounted on said first thermally conductive substrate; 

a thermoelectric controller joined to said first thermally conductive 
substrate, said gain medium and said optical output assembly thermally coupled 
to said thermoelectric controller by said first thermally conductive substrate; af^ 

said end mirror therma ll y i solated from sa i d thormoo l octr i c contro l l e r 
mounted on a second substrate, said second substrate thermally isolated from 
said first thermally conductive substrate and thermally controlled independently 
from said first thermally conductive substrate; and 

a grid etalon mounted on said second substrate and positioned in said 
first optical path between said first output facet and said end mirror . 

1 5. (Currently amended) The external cavity laser apparatus of claim 1 4, 
wherein said first thermally conductive substrate has a coefficient of thermal 
expansion matched to that of said gain medium. 
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16. (Currently amended) The external cavity laser apparatus of claim 14, 
further comprising: 

a channel selector positioned in said first optical path between said first 
output facet and said end mirror; 

a tuning assembly operatively coupled to said channel selector and 
configured to adjust said channel selector; and 

said channel selector and said tuning assembly thermally isolated from 
said first thermally conductive substrate and said thermoelectric controller 

17. (Previously amended) The external cavity laser apparatus of claim 16, 
wherein: 

said channel selector comprises a wedge etalon; and 
said tuning assembly comprises a stepper motor configured to positionally 
adjust said wedge etalon in said first optical path. 

1 8. (Original) The external cavity laser of claim 1 7, wherein said tuning 
assembly further comprises an optical encoder configured to monitor positioning 
of said stepper motor and said wedge etalon. 

19. (Currently amended) The external cavity laser apparatus of claim 14, 
further comprising a first collimating lens positioned in said first optical path 
proximate to said first output facet, said first collimating lens mounted on said 
first thermally conductive substrate and thermally coupled to said thermoelectric 
controller through said first thermally conductive substrate. 
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20. (Previously amended) The external cavity laser apparatus of claim 14, 
wherein said optical output assembly comprises: 

a fiber focusing lens positioned in said second optical path and optically 
coupled to a fiber; 

a second collimating lens positioned in said second optical path between 
said second output facet and said fiber focusing lens; and 

an optical isolator positioned in said second optical path after said second 
collimating lens and before said fiber focusing lens. 

21 . (Currently amended) The external cavity laser apparatus of claim 20, 
further comprising a grid etalon mounted on said first thermally conductive 
substrate and thermally coupled to said thermoelectric controller, said grid etalon 
positioned in said second optical path after said second collimating lens. 

22. (Currently amended) Ar The external cavity laser apparatus of claim 20, 
further comprising a coarse spectrometer mounted on said first thermally 
conductive substrate and thermally coupled to said thermoelectric controller, said 
coarse spectrometer positioned in said second optical path after said second 
collimating lens. 

23. (Currently amended) An external cavity laser apparatus comprising: 

a gain medium having first and second output facets, said gain medium 
emitting a first coherent beam from said first output facet along a first optical path 
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and a second coherent beam from said second output facet along a second 
optical path; 

an end mirror positioned in said first optical path, said end mirror and said 
second output facet defining an external cavity; 

an optical output assembly positioned in said second optical path; 

a first thermally conductive substrate, said gain medium and said optical 
output assembly mounted on said f[rst thermally conductive substrate; 

a first thermoelectric controller joined to said first thermally conductive 
substrate, said gain medium and said optical output assembly thermally coupled 
to said first thermoelectric controller by said first thermally conductive substrate; 
and 

said end mirror position e d to a l low sa i d th e rmo ele ctr i c control le r to 
th e rmal l y control sa i d ga i n m e d i um and sa i d opt i ca l output ass e mbly 
i nd e p e nd e nt l y from sa i d e nd m i rror mounted on a second substrate thermally 
isolated from said first thermally conductive substrate and thermally controlled by 
a second thermoelectric controller coupled to said second substrate . 

24. (Currently amended) The external cavity laser apparatus of claim 23, 
further comprising: 

a channel selector positioned in said first optical path between said first 
output facet and said end mirror; 

a tuning assembly operatively coupled to said channel selector and 
configured to adjust said channel selector; and 
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said channel selector and said tuning assembly positioned to allow said 
first thermoelectric controller to thermally control said gain medium and said 
optical output assembly independently from said channel selector and said 
tuning assembly. 

25. (Currently amended) A laser apparatus comprising: 

a gain medium having first and second output facets; 

an end mirror optically coupled said first output facet; 

an optical output assembly optically coupled to said second output facet; 

a first substrate, said first substrate being thermally conductive, said gain 
medium and said optical output assembly mounted on said first substrate; 

a thermoelectric controller joined to said first substrate, said gain medium 
and said optical output assembly configured to be thermally controlled by said 
thermoelectric controller via thermal conduction through said first substrate; and 

a second substrate, said end mirror positioned on said second substrate 
and thermally i so l at e d from sa i d th e rmo ele ctr i c control le r controlled 
independently from said first substrate . 

26. (Currently amended) A laser apparatus, comprising: 
a gain medium having first and second output facets; 

an end mirror optically coupled to said first output facet and thermally 
isolated from said gam medium ; and 
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a thermoelectric controller thermally coupled to said gain rnedium and 
configured to thermally control said gain medium independently from said end 
mirror. / 

27. (Original) The laser apparatus of claim 26, further comprising an optical 
output assembly optically coupled to said second ou^ut facet and thermally 
coupled to said thermoelectric controller, said thermoelectric controller 
configured to thermally control said optical out|^t assembly. 

28. (Currently amended) A method of^electively cooling a laser apparatus 
comprising: / 

providing a gain medium ha;^ng first and second output facets, an end 
mirror optically coupled to said first output facet, and an optical output assembly 
optically coupled to said second output facet; and 

thermally controllinoi ^a i d ga i n m e d i um and sa i d opt i ca l output ass e mbly 
i ndopondent l y from said/end mirro r independently from said gain medium and 
said optical output assembly . 

29. (Previous^ amended) The method of claim 28, wherein said thermally 
controlling comprises: 

mo/nting said gain medium and said optical output assembly on a first, 
thermally conductive substrate, said first, thermally conductive substrate coupled 
to a thermoelectric controller; and 



042390.P14876 
Serial No. 09/900,429 



Examiner: Jackson, C. 
Art Unit: 2828 



mounting said end nnirronon a second substrate that is thermally isolated 
from said first substrate and^^id thermoelectric controller, 

(Currently amended) A laser apparatus, comprising: 
a gain medium; 

a reflector, said reflector and an output facet of said gain medium defining 
a laser cavity; 

an optical output assembly optically coupled to said gain medium , the 
optical output assembly to optically couple an optical signal from the output facet 
of the gain medium to an optical fiber the optical output assembly comprising: 
a collimating lens optically coupled to said output facet of said gain 

medium; and 

a fiber focus lens optically coupled between said collimating lens 
and said optical fiber : and 

means for providing selective thermal control to said optical output 
assembly independently from said reflector. 

>3^- (Previously amended) The laser apparatus of claim^^^©; further comprising 
means for providing selective thermal control to said gain medium independently 
from said reflector. 

^ (Previously amended) The laser apparatus of clainv^Pr^herein said 
means for providing selective thermal control to said optical output assembly 
comprises: 
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a thermally conductive substrate, said optical output assembly mounted 
on said thermally conductive substrate; and 

a thermoelectric controller joined to said thermally conductive substrate, 
said optical output assembly configured to be thermally controlled by said 
thermoelectric controller via thermal conduction through said substrate. 

(Currently amended) The laser apparatus of claim wherein said 
means for providing selective thermal control to said gain medium comprises: 



3 thermally conductive substrate, said gain medium mounted on said 
thermally conductive substrate; and 

a thermoelectric controller joined to said thermally conductive substrate, 
said gain medium configured to be thermally controlled by said thermoelectric 
controller via thermal conduction through said thermally conductive substrate. 
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